Monoclonal antibodies against acidic phosphoproteins P0, P1, and P2 of eukaryotic ribosomes as functional probes.
Mice were immunized against ribosomal acidic proteins P1 and P2 from Artemia salina, and three kinds of monoclonal antibodies were isolated. One recognized P0 in addition to both P1 and P2 (anti-P). The other two recognized either P1 (anti-P1) or P2 (anti-P2) specifically and did not recognize P0. The anti-P antibody, but not anti-P1 or anti-P2, recognized a 22-amino acid peptide corresponding to the carboxyl-terminal sequence common to P1 and P2. This antibody, but not the others, inhibited poly(U)-directed polyphenylalanine synthesis. The anti-P1 bound to ribosomes but failed to inhibit polyphenylalanine synthesis: the anti-P2 did not bind to ribosomes at all. The anti-P and its Fab fragments inhibited the elongation step of protein synthesis, namely, the binding of elongation factors 1 alpha and 2 to ribosomes as well as their ribosome-coupled GTPase activities. Anti-P had little effect on the nonenzymatic phenylalanyl-tRNA binding to ribosomes and on peptidyltransferase activity. These results suggest the functional importance of the homologous carboxyl-terminal region of the three P proteins for the interaction of the ribosome with the two elongation factors. The epitope of anti-P1 must reside in a region of the protein which is not directly involved in its function.